This study aims to analyze the economic feasibility of a dye factory of food-grade anthocyanin from red Melinjo on a scale of 300 tons/year. This dye factory was built using the conditions and operating parameters obtained from previous research where to produce 300 tons of anthocyanin dye per year required 160 thousand tons of Melinjo seeds. From the calculation of economic parameters using the steady estimate method, the return of investment (ROI) value is 53.8%% which is an indication that this anthocyanin dye factory is an investment area that should be taken into account.
INTRODUCTION
The market growth of the food dye will greatly depend on the development of the food and beverage industry which is the main consumer. The food industry is one of the industries that will be intensified by the Industrial Revolution 4.0 1 . PT Roha Lautan Pewarna is currently the sole producer of anthocyanin coloring products with a production capacity of 826 tons/year 2 . However, because of the increasing demand for anthocyanins as a food dye, it is necessary to enhance the food coloring factory to meet the market needs. For the period 2014 to 2015 the demand for imported food dye experienced an increase of 1.015%. In order to reduce imports and increase foreign exchange by increasing exports, it is potential to establish new food dye factories along with the increase in market demand for food and beverage products. The establishment of this food dye factories is also based on other things including utilization of emping industrial waste, increasing the selling value of Melinjo peels, increasing job vacancies which means reducing unemployment and reducing import dependence from other countries and also increasing the state revenue from the industrial sector and saving the country's foreign exchange.
EXPERIMENTAL MARKET ANALYSIS
The Central Statistics Agency (BPS) recorded that there was significant growth in the food and beverage industry in Indonesia. In 2016 food products dominated Indonesian export commodities with a value of USD 26.3 billion 3 . While in 2017 there was an increase in the value of food product exports by 20.72% to USD 31.72 billion 4 . This increase in export value indicates that domestic food production is also increasing. This will affect the necessity for food dye. The urgency for adding production capacity for food coloring agent is also due to the alarming situation of children food safety. It was found that 40-45% of children snacks contained harmful chemical based food coloring substances such as Rhodamine B and methyl yellow 5 . Indonesia's import value of food dye has fluctuated from the period of 2010 to 2017 as shown in Figure 1 . Currently, Indonesia still imports food dye with the main sources coming from Denmark, Japan, Malaysia, and the United Kingdom
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. From the graph shown in Figure 1 , information can be extracted that the average percentage of Indonesia's import growth of food dye is 6.5%. The import value of food dye from the year 2018 to 2020 can be projected using the percent growth rate. In 2020 it is projected that Indonesia's import value for food dye will reach the point of 167 tons. This projection is carried out by assuming that there is no additional production of natural food dye in Indonesia and the export value of domestic food and beverage products continues to grow with a stable value. Currently, there are factories in Indonesia that have produced food dye, namely PT Roha Lautan Pewarna with a capacity of 826 tons/year. Referring to the growth projection of the domestic food industry for the next few years, the production of natural food dyes should also grow proportionally. This is also to prevent dependence on imported food dye products. Anthocyanin is a natural pigments contained in fruit and flowers. It usually has colors of purple, blue, red, and slightly blackish in color, and are soluble in water 7 . Anthocyanin can be used as an antioxidant, pigment or as a free radical scavenging agent 8 . Melinjo (Gnetum gnemon) is a native flora in Southeast Asia and used as part of culinary in Indonesia especially in Java region. Approximately in every 100 gr of Red Melinjo peels contain 0.6 gr of anthocyanin 9 . Utilization of red Melinjo peels as a raw material for food dye for industrial scale has never been done before. Patents related to the design of the production process as a reference for the establishment of Melinjo peels-based food dye factories are also not yet available. Therefore, this study was conducted as a first step to analyze the economic feasibility of Melinjo peels-based food dye production at a relatively small capacity in order to increase the selling value of domestic natural ingredients.
Feasibility Analysis of Raw Materials Design Process
The natural food dye factory from the red Melinjo peels that will be established as the main product which is a thick dye solution with 95% of product purity. The design of the production process in this study refers to two patents on the production of natural anthocyanin dyes using grapes as the raw material 10, 11 . Figure 2 peels. The dimensions and operating conditions of each unit are presented in Table- 1. The production process of making natural anthocyanin dyes from Melinjo peels is divided into 4 stages, namely: (1) Preparation of raw materials, (2) Extraction, (3) Separation, and (4) Purification.
Preparation of Raw Materials
The main raw materials required to produce natural dyes are Red Melinjo fruit, bioethanol, and citric acid. Melinjo red peel is stored in a storage tank at a temperature of 30 o C and 1.1 atm. While bioethanol is stored in a storage tank at 30 o C and 1.29 atm. Citric acid is available in a solid form so it needs to be dissolved with water in the dissolution tank which is equipped with stirring at a speed of 188 rpm. Before dissolving, citric acid is stored in a storage tank at 30 o C and 1.1 atm. The Red Melinjo fruit is inserted to the skin and seed separator using a screw conveyor. The efficiency of this separator is assumed to be 100%, meaning that all the seeds and peels of the Melinjo are completely separated. Seeds that have been separated from their peels then flow to the seed holder tank while the Melinjo peel flows towards the Cabinet Dryer. The Cabinet Dryer's function in this process is to reduce the water content of the Melinjo peel from 72% to 4.7% wet weight. The air used for this drying process is heated to a temperature of 50 
Extraction
The Melinjo peels sized of 35 mesh was mixed with bioethanol and citric acid in the mixing tank. This mixture is then left to stand for 3 days to maximize the extraction process of the components of Melinjo peels into bioethanol. Comparison of bioethanol composition with Melinjo peels is 5: 1 (b/b), while the citric acid mass required is 5% of bioethanol requirement. In the extraction process, as much as 25% of the constituent components of Melinjo peels dissolve into bioethanol. After the extraction process is complete, the dye solution which still contains Melinjo peels is flowed using a centrifugal pump towards the filter press.
Separation
The Filter press functions to separate the dye solution form the solids of Melinjo peels with a recovery of 95%.Melinjo peels that have been separated from the dye solution then flows into the Melinjo peels disposal tank. The dye solution proceeded from the filter press will be concentrated in the falling film evaporator by evaporating bioethanol, citric acid, and water. In this evaporator, the dye solution will be dropped at a high speed into the tube to form a film layer inside the tube. The saturated steam at a temperature of 164. produce dye products with a purity of 98.5%. This product is then distributed to the ultrafiltration unit for the refining process. Bioethanol, citric acid, and water in the steam product flow from the evaporator are then condensed to be reused in the extraction process.
Purification
Ultrafiltration functions to separate macromolecules such as proteins, fats, and carbohydrates from dye products to obtain a higher product's purity. This separation is also a necessity to be done to reduce the risk of breeding of the microorganisms in the dye solution. The process of separating macromolecules using a membrane sized of 1-10 Å and having an efficiency of 82%.Whereas for components other than macromolecules, it is assumed that the mass that is left behind or held in the membrane is 5%. The macromolecules which pass the ultrafiltration process are 18% and other components then flow to the product tank through a centrifugal pump.
Dimensions of Unit Operations
Designing the dimensions of the unit operation begins by determining the duration of operation of each unit. By using the data of feed flow rate that must be processed on these units and the specified duration then the capacity of the unit is obtained. The dimensions for the processing units are then designed according to the principles described in some literature. 12, 13, 14 The production of food dye from Melinjo peels is carried out in batches. For each batch, the process can be completed within 4 days. Some main units such as extraction tanks that operate with relatively long durations must be provided in more than one unit to optimize the production process. With the existence of several units that can be operated in parallel, within 14 days 6 batches can be completed. The process duration and the specifications of the units are shown in Table- 1. 
RESULTS AND DISCUSSION

Economic Analysis
Economic performance is one of the main factors to assess the feasibility of a production process. The economic feasibility of the production of anthocyanin dyes from red Melinjo peels can be determined after identifying several factors such as production capacity, costs of raw material, chemicals, utilities and investment in equipment.
The economic evaluation in this study is based on several assumptions: 1. The production process lasted for 332 days/year. To do thorough maintenance, shut down has been done for 33 days in one year. 2. The process used is a batch process. 3. The physical construction of the factory will be carried out at the beginning of 2019 with a oneyear construction, investment, and installation period so that the factory is expected to start commercially operating in 2020. 4. Working Capital is calculated for 3 months. 5. The working period of each unit is 10 years. 6. The assumption of the value of the dollar towards the rupiah is 1 US$ is Rp. 13.400,-7. In 2017 market conditions are stable with the bank's interest rate is 10% per year. 8. The increase in the price of raw materials and production result is 10% per year. 9. The increase in the employee's salary is 10% per year. 10. Salvage Value is 10% from Fixed Direct Capital Investment (FDCI) without land prices.
The approach in calculating economic analysis used is the steady estimate approach where analysis is based solely on process flow diagrams and rough calculations of the main unit dimensions 12 . More detailed diagrams such as plot plans, piping diagrams, and instrumentation are not needed in this method. In this method, costs, other than investment for units, are obtained by comparing them with the price of the main unit. The prices of production equipment and supporting equipment are calculated using the data from reference handbooks and some related online sites. 13, 14, [16] [17] [18] The steady estimate method has an accuracy range of + 30% to -20% so that the results of this study may not accurately reflect the actual conditions of the economic feasibility of the production of anthocyanin dyes 15 . However, the results of this study can be used as a reference to analyze which parts of the production process that need to be optimized.
Total Capital Investment (TCI)
TCI is the result of an addition of fixed and working capital investment. Fixed capital investment (FCI) is the investment required to build a factory that is ready to operate. The FCI consists of equipment costs, installation, piping, instrumentation, electricity, buildings, utilities, storage, area development, additional buildings, contractor fees, and unexpected costs. Whereas working capital investment (WCI) is an investment required to operate the factory for 3 months, wherein this period all operating variables are adjusted until the factory is ready to produce 17 .The TCI calculation results are shown in Table 2 down below. Total Production Cost (TPC) Production costs are one of the determinant factors of the selling price of a product. From these calculations, profit which will be obtained from the sale can be estimated. Total Product Cost (TPC) consists of two parts, namely manufacturing costs or costs required to make a product and general expense, or costs used to support the operation of factory activities. Manufacturing costs consist of direct costs, overhead factory, and fixed costs. Direct Cost is a cost that is directly used for plant operations, including raw material costs, supporting facilities costs, employee's salaries, maintenance and repairs, royalty and patent fees and laboratory fees. Whereas plant overhead costs are composed of hospital services and treatment costs, factory general maintenance, security, DYE PRODUCTION FROM RED MELINJO PEELS Yuli Amalia Husnil et al.
salvage and distribution costs. Fixed Cost is a cost that is constant from year to year or does not change with the changes in production capacity, including depreciation, taxes and insurance costs. Last, general expenses namely costs used to support the operation of factory activities, including administrative costs, distribution, and sales costs, research and development cost and bank interest payments. TPC for the production of anthocyanin dyes from Melinjo peels in the first year, when new production capacity was 80%, is shown in Table- 3. 
Return on Investment (ROI) and Break Even Point
The ROI value is calculated by first calculating net income (profit), which is the subtraction between the revenue from sales and TMC. The total sales of dyeing products produced up to the 10th year are shown in Table 4 where the price of the dyeing products is Rp. 2,897,837/L. It is assumed that the selling price increases by 10% per year. Depreciation is a reduction in income tax which provides an opportunity for taxpayers to collect sources of funds to cover costs that must be paid. Depreciation can be calculated by subtracting the salvage value from the FCI then dividing it by the age of the plant 15 . If the salvage value is assumed to be zero and the factory has existed for 10 years, the depreciation value is equal to 10% of the FCI. By using equation (1) where the value of profit is determined from sales in the first year, therefore the ROI value of this project is 53.3%. The value of ROI is calculated to measure the feasibility of a plant construction project by comparing it with the minimum acceptable rate of return (MARR). If it is assumed that the MARR value is 20% so that ROI> MARR, then this project is feasible to be followed up.
(1)
The break-even point (BEP) is the point at which companies start earning profits from the products sold. At this point, the cost of production equals the revenue from sales. The general formula for calculating BEP can be seen in equation (2) 
CONCLUSION
A study to analyze the economic feasibility of the production process of food dye from Red Melinjo peels has been carried out. Through the steady estimate approach, it is known that this production process is broadly economically feasible. With a production capacity of 300 tons per year, the ROI value is 53.3%, which is greater than the assumed MARR value of 20%.
